Cassiterite was discovered along Irish Creek in the Blue Ridge in the northern part of Rockbridge County, Va., in 1846, but active prospecting and development work were not begun until 1884. The production has been small, probably less than 1,000 tons of ore, and has come chiefly from workings on Panther Run, a small tributary near the headwaters of Irish Creek.
The country rock in the district consists of gneiss intruded by granodlorite, which in turn is cut by small dikes of aplite and basic rock, all probably of pre-Cambrian age. So far as is known the tin-bearing lodes are restricted to the granodiorite.
The cassiterite occurs in lodes, each of which ordinarily consists of a quartz vein bordered by greisen.. The quartz veins range in width up to 9 feet, though most are less than a foot wide. The greisen forms a layer, which may be as much as 5 feet in thickness, on one or both sides of the quartz core. The greisen grades into the granodiorite, and apparently was formed from it by replacement. Cassiterite grains are disseminated through the greisen, and the mineral occurs in veinlets and in scattered pockets adjacent to the quartz. Both the unfractured quartz and the granodiorite are barren.
The lodes are a product of four stages of mineral deposition with intervening stages of crushing. Quartz was deposited during the first stage, cassiterite, muscovite, beryl, and probably wolframite during the second, muscovite, siderite, ankerite, fluorite, biotite, phenakite and chlorite, together with rare grains of sulfides, during the third, and nontronite, vermiculite, hematite, montmorillonite, clinozoisite, and calcite during the fourth.
The main development work has been along Panther Run, a tributary of Irish Creek. The only workings now open are on the east side of Panther Run; they are known as the No. 1 workings. Other workings, known as the No. 2 group, are situated 1,200 feet southwest of the No. 1 workings. Information regarding the number of lodes and the grade of ore is meager. Recent sampling of the accessible No. 1 workings shows that the greisen contains from 0.11 percent to 3.78 percent.of tin, the average being about 1 percent. Available reports concerning the grade of ore in the No. 2 workings are less favorable. Very little is known regarding the scattered lodes that occur outside of the No. 1 and No. 2 workings, but assays from these lodes indicate that they contain appreciable quantities of tin. The occurrence of rich pockets of ore and the persistence of greisen in the explored lodes suggest that further prospecting in the area may be warranted. Jour., vol. 105, pp. 5-7, 1918 . U/ Watson, T. L., and Cline, J. H., Hypersthene syenite and related rocks of the Blue Ridge region, Vs.: Geol. Soc, America Bull., vol. 27, pp. 193-23H, 1516. 5/ Watson, T. L., end Taber, Stephen, Geology of the titanium end apatite deposits of Virginia: Virginia Geol. Survey Bull. 3-A, 1913. the district made in 1900 by Mr. A. C. Ledoux, and one made by These crystalline rocks are all believed to be of pre-Cambrian age. The granodiorite, which has no gneissic structure, appears to be younger than the gneiss .and older than the aplite and basic dikes.
Gneiss and schist
The gneiss is a banded rock consisting mainly of feldspar and quartz, with a minor proportion of dark minerals. The rock has been considerably altered to sericite and chlorite, and it encloses a few masses of chloritic schist. Some of the schist, composed of pink feldspar in a chloritic groundmass, grades into 6/ the surrounding gneiss. Ferguson "^mentions a purple slate in the No. 2 workings, but it was. not seen by the authors. None of these rocks was studied in detail. 
Granodiorite
The granodiorite where fresh is a dark greenish-gray, coarse-grained rock, and has a porphyritic appearance because of the segregation of the light-and dark-colored minerals. The most abundant mineral is andesine; it is accompanied by much orthoclas.e, microcline, and microperthite and a little quartz.
The principal dark mineral is pyroxene (hypersthene with some pigeonite); the minor ones are brown and green hornblende, a blue-green sodic (?) amphlbole, and biotite. The accessory minerals include zircon, apatite, and an opaque mineral thought to be titanomagnetite. These accessory minerals, especially the titanomagnetite, are notably abundant in clusters of pyroxene grains or their alteration products. The rock also contains some sericite and chlorite.
The granodiorite has apparently had a long and complex history of alteration, but no attempt has been made during this study to determine which of its minerals are primary and which were formed later. In addition to the widespread mineralogic alteration found in the granodiorite, other more local Intense mineralogic and structural alterations are conspicuous in some places. Chief among these is the replacement of dark minerals 7/ by epidote; the resultant rock, called unakite, is common in the Blue Ridge.
Some of the granodiorite has been altered to cassiteritebearing greisen, which forms an important part of the tin lodes, and is described in the section on the tin deposits. 
Quartz veins
The quartz veins branch and are rather irregular in trend and thickness; most of them are from 3 to 8 inches thick, but some attain a thickness of more than 12 inches, especially at intersections. Apparently the veins at the No. 2 workings are thicker; a single vein there is said to be 9 feet thick. ' Commonly the vein quartz forms a solid core, but in some places where it is much fractured it is criss-crossed with seams of greisen, or is even partly replaced by greisen so that only ll/ Hutchinson, W. S., unpublished report. irregular inclusions of quartz remain. The quartz is dull bluish-gray in color, and under the microscope much of it displays wavy extinction.
Greisen
The. greisen occupies a narrow zone 1 inch to 5 feet in thickness between the irregular quartz veins and the granodiorite into which it grades. In most places the greisen zone is thicker than the quartz vein, but the relative thickness of the two differs greatly from place to place, and in some places the greisen is without a central quartz vein.
The greisen is dark gray to dark green, and for the most part fine-grained and crystalline. Its most conspicuous and abundant mineral is muscovite, which forms both isolated crystal plates, as much as 7 millimeters in diameter, and fine-grained aggregates. Quartz and fluo'rite are also abundant. One channel sample of typical greisen contained 49 percent of muscovite, 27 percent of quartz, 17 percent of fluorite, and 7 percent of other constituents; some other samples contained more fluorite than quartz. It is uncertain just how much of the quartz i's residual from the original granodiorite and how much was introduced during the alteration to greisen, but it seems probable that most of the introduced quartz went into the veins and that relatively little was added in the greisen zones.
The greisen was formed mainly by replacement of granodiorite but partly by replacement of vein quartz. In partly replaced granodiorite there are altered but still recognizable feldspar grains and clusters of zircon, apatite, and titanomagnetite or leucoxene grains similar to those in the unaltered granodiorite.
Greisen that apparently was formed from vein quartz does not contain these minerals.
The older group of minerals in the greisen includes cassiterite, beryl, coarse muscovite, and perhaps wolframite and Apparently, also, about 1,000 tons of tin ore had accumulated on 17/ the dumps 'by the end of 1886, but information regarding its source and the time at which it was mined is not available. .. 1890-92 .. 1918-19 .. 1918-19 .. 1918-19 .. 1918-19 . . 1884-86 . . 1884-86 .. 1918-19 .. 1918-19 .. 1918-19 .. 1918-19 .. 1918-19 .. 1918 pp. 150-151, 1883, and vol. 5, p. 38 
RESERVES
The ore body exposed in the No. 1 workings is the only potential reserve in the district that is even partly blocked out. Its average tin content is about 1 percent. The total length of the lode now exposed is about 330 feet and the average width about l^ feet, if one assumes that the width is about one-fourth that of the 5-foot wide drifts. feet of ore to the ton, the ore body would contain about 3,400 tons of ore per 100 feet of vertical extent. The general assumption that the lodes continue at least 100 feet seems warranted, although accurate vertical or horizontal projections cannot be made because of the many slips and faults.
No estimates can be made of possible reserves in the caved No. 2 workings or in outlying prospects.
SUGGESTIONS FOR.PROSPECTING
The small amount of exploration that has been done in the Irish Creek district leaves the extent of its tin deposits still undetermined. The principal need seems to be a general prospecting of the area underlain by granodiorite, which, so far as is known, is the only country rock of the tin lodes. In prospecting, the quartz veins are a convenient but not wholly reliable guide to possible tin deposits; the greisen zones, however, are a valuable guide to ore, because they probably are present wherever tin occurs. The greisen is readily distinguishable from the granodiorite, a fact which not only aids prospecting but is important in selective mining, as the granodiorite is barren.
At present it is not known whether the lodes are grouped into narrow systems or are scattered unsystematically in the granodiorite. Widespread trenching normal to the strike of known veins would seem to be the best means of determining the distribution or grouping of lodes, and later local diamond drilling should give a fairly accurate idea of the amount and grade of greisen in these zones.
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